Highlights:
-
DInSAR is applied to a subsidence phenomenon covering a small area (0.3 km²).
8 -A combination of conventional DInSAR using L-Band data and PSI technique is proposed.
The results were used for adapting a ground-based network to the deformation characteristics.
11

Abstract: 12
The built-up area of the village Hilsprich (Lorraine, France) is affected by a subsidence phenomenon localized 13 over a few hundred square metres, causing damage to buildings. In this study, differential SAR interferometry 14 (DInSAR) was used to: 15 x estimate the boundaries of the subsidence in order to optimize ground-based monitoring networks 16 (levelling and geophysical measurements) 17
x estimate the maximum deformation and highlight the evolution of the phenomenon (previously 18 unknown due to insufficient historical ground-based data).
19
The study was based both on L-band ALOS/PALSAR SAR data and C-band Envisat/ASAR data. The interest in 20 PALSAR data lies in its better performance for InSAR with respect to C-band data on the affected non-urban 21 areas (such as fields and farmlands) where, in addition, conventional techniques such as topographical survey 22 information was limited, and had often not been carried out before the first damage was observed. 
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Introduction 33
The village of Hilsprich (Lorraine, France) is affected by subsidence whose origin was unclear even in 2010 34 (Cartannaz, 2009 ), but which is now believed to be related to a salt dissolution phenomenon (Mathieu, 2011) . 
38
The purpose of the present study was to provide maps of the ground surface deformation using space-borne 39 differential interferometric synthetic aperture radar (DInSAR). The first objective was to delineate the affected 40 area more precisely than is possible by levelling, using interferometric synthetic aperture radar (InSAR), which 41 produces image-based results, then estimate the deformation rates as well as the date of the beginning of the 42 phenomenon. The second objective was to optimise the distribution of the measurements by improving the 43 levelling network and the geophysical profiles positions, in order to correctly define the whole affected area.
44
Finally, combined with the other information, using the DInSAR results to improve our understanding of this 45 phenomenon and its future evolution.
46
Two limitations to the application of InSAR lie on the characteristics of the subsidence bowl. The first limitation 47 is related to the expected deformation rates and bowl size. The maximum deformation is more than 5 cm/yr 48 over a relatively small area of about 1 km x 300 m. Such a large deformation gradient might limit the use of (Zebker and Villasenor, 1992 ) that would affect the non-urban part of the affected area. C-band 53 data is known to be much less effective than L-band over agricultural or vegetated areas, and PSI techniques 54 generally obtain very low persistent scatterer densities (Ferretti et al., 2003) because of the lack of long-term 55 targets in that type of land cover.
56
Considering this context, the following strategy was applied:
57
(1) Map the deformation using data from the Advanced Land Observing Satellite phased array L-band synthetic 58 aperture radar (ALOS/PALSAR) to establish the boundary of the subsiding bowl and estimate the maximum 59 deformation rates. Although the precision was expected to be relatively low (| 1 cm/yr, by combining small 60 temporal baseline PALSAR interferograms) it was considered adequate for the high deformation rates in 61 this case.
62
(2) Use of C-band data (Envisat ASAR) to compute a PSI times-series on persistent scatterers (PS) near the 63 boundary of the subsidence. We therefore expected to observe small deformations for these points at the 64 margin of the stable area, but the process would nevertheless provide information regarding the temporal 65 evolution of the deformation.
66
Combining these two approaches was expected to contribute to the objectives of the study; it should be noted 67 that the strategy was constrained by the small amount of available data for the period of interest. Had we had 
SAR Interferometry methodology 72
Space-borne DInSAR is widely used for obtaining ground surface deformation caused by earthquakes (e.g. 73 Massonnet, 1993) , urban subsidence due to water pumping (e.g. Raucoules et al., 2003) , landslides (e.g. 
98
Both approaches were applied using GAMMA/IPTA software (GAMMA-RS TM ).
99
Remote Sensing data 100
The following sections describe the SAR data used for this study. The objective was to select the largest available PALSAR dataset for the study site, keeping in mind that we 103 preferred to produce interferograms with short temporal baselines, for the reason that we were not 104 constrained to obtain very high precision. We anticipated high deformation rates that could be identified even 105 with low precisions of, say, several cm/yr, but we nevertheless needed to avoid large time spans to reduce the 106 significant temporal decorrelation effects that occur with agricultural ground cover.
107
We acquired two series of four PALSAR images, which was the complete single-polarisation PALSAR images set 108 for the site. Because of the different orbits of the two tracks (series 647 and 648), it was not possible to 109 produce interferograms between them. Our dataset allowed the production of only two series, each of six 
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The main information gained from the measurements was therefore the outline, or boundary, of the 155 subsidence area (previously unknown) and the maximum deformation rate (about 9 cm/yr vertically). 
